This study aimed to refine a dimensional scale for measuring psychosocial adjustment in African youth using item response theory (IRT). A 60-item scale derived from qualitative data was administered to 667 war-affected adolescents (55% female). Exploratory factor analysis (EFA) determined the dimensionality of items based on goodness-of-fit indices. Items with loadings less than 0.4 were dropped. Confirmatory factor analysis (CFA) was used to confirm the scale's dimensionality found under the EFA. Item discrimination and difficulty were estimated using a graded response model for each subscale using weighted least squares means and variances. Predictive validity was examined through correlations between IRT scores (θ) for each subscale and ratings of functional impairment. All models were assessed using goodness-of-fit and comparative fit indices. Fisher's Information curves examined item precision at different underlying ranges of each trait. Original scale items were optimized and reconfigured into an empirically-robust 41-item scale, the African Youth Psychosocial Assessment (AYPA). Refined subscales assess internalizing and externalizing problems, prosocial attitudes/behaviors and somatic complaints without medical cause. The AYPA is a refined dimensional assessment of emotional and behavioral problems in African youth with good psychometric properties. Validation studies in other cultures are recommended.
Introduction
More than one billion children worldwide live in areas affected by armed conflict. Of these children, a majority live in sub-Saharan Africa (SSA) (UNICEF, 2009) . In addition to the risk of physical harm, war-affected children often experience direct and indirect exposure to violence, disrupted family functioning, damaged social structures, limited access to a range of traditional or formal services, all of which serve to increase risks for mental health problems (Guha-Sapir et al., 2005; Newman, 2003; Patel et al., 2007b; UNICEF, 2009 ). However, in many low-income countries where conflict is widespread, scarce monetary or human resources are devoted to accurate measurement of mental health problems in children and adolescents, resulting in limited data to support claims about the burden of mental health disorders in young people or the outcomes of intervention research (Jacob et al., 2007; Chisholm et al., 2007; Newman, 2003; Patel et al., 2007a Patel et al., , 2007b Prince et al., 2007; Saraceno et al., 2007; Saxena et al., 2007) .
Currently, most assessments used in global mental health research are based on pre-existing standard measures developed in higher resource settings, with limited generalizability to low and middle income countries (LAMICs) (Betancourt et al., 2009b; Patel, 2003 Patel, , 2007 Van Ommeren, 2003; Yang et al., 2006) . In cross-national comparisons of mental disorders measured using standard measures (Alegria et al., 2009; Law and Liu, 2008; Macksoud and Aber, 1996) , dramatic differences in prevalence rates across countries (Macksoud and Aber, 1996; Snyder et al., 1997) suggest that standard diagnostic systems need to be examined for cultural or contextual alignment (Avinger and Jones, 2007; Betancourt, in press; Cheng and Williams, 1986; Eisenbruch, 1991; Good, 1997; Guarnaccia et al., 2003; Lewis-Fernandez et al., 2002) . In particular, researchers and practitioners working with war-affected youth underscore that emotional and behavioral responses to war are generally appropriately conceptualized within the social and cultural context (Psychosocial Working Group, 2003) . The use of the term "psychosocial" indicates that symptoms can be expressed both in terms of internalized and externalized distress, but also linked to interpersonal and social difficulties. Without close consideration paid to local context and cultural fit of assessments to the target population, measurement validity (and, by extension, evaluation data) may be compromised (Bravo et al., 1993; Cha et al., 2007; Jordans et al., 2008) .
To address some of these limitations, some researchers routinely use qualitative data to identify core, local conceptualizations of mental health problems (Betancourt et al., 2011a (Betancourt et al., , 2011b Bolton, 2001; Bolton et al., 2004) in order to select and adapt standard measures or develop new measures for specific populations (Betancourt et al., 2009b; Bolton and Tang, 2002; Child Rights International Network, 2001) . For instance, in Zimbabwe, Patel et al. (1997) used qualitative methods to identify indigenous symptoms indicative of mental disorders, which were used to create a locally-valid Shona Symptom Questionnaire based on the standard Self Report Questionnaire (Patel et al., 1997; Pynoos and Nader, 1988) . In northern Uganda, Betancourt et al. (2009a) used qualitative data on common mental health syndromes and their symptoms to develop the Acholi Psychosocial Assessment Instrument (APAI), which was later used in a randomized controlled trial for the treatment of depression (Bolton et al., 2007) . A blending of qualitative and quantitative methods was used to develop the Chinese Health Questionnaire (Cheng and Williams, 1986) and the Primary Care Psychiatric Questionnaire developed in India (Srinivasan and Suresh, 1990) .
While there is clearly growing interest in cross-cultural mental health measurement using a mix of qualitative and quantitative methods, few of the measures used for mental health assessment in African children and adolescents have been subjected to rigorous validity testing or psychometric evaluation (Betancourt et al., 2009a; Patel et al., 1997) . Building on preliminary studies which developed the APAI in northern Uganda (Betancourt et al., 2009a (Betancourt et al., , 2009b , the present study applied item response theory (IRT)-based analyses to reduce and refine the measure and determine: (a) the dimensionality of its scales; (b) item parameters for each item in each subscale; (c) accuracy of the refined measure for assessing underlying constructs of distress as well as prosocial behavior/attitudes; (d) total information provided by each item on its relevant subscale. As an exploratory step in considering the fit of the refined measure (the African Youth Psychosocial Assessment [AYPA]) to other populations, final items were cross-referenced to qualitative data on expressions of common mental health problems in two other countries in SSA: Rwanda and Sierra Leone.
Materials and methods
The present study was conducted among Acholi Luo youth aged 14-17 living in Unyama and Awer internally displaced person (IDP) camps in Gulu, northern Uganda. During the period of the research (2005), an estimated 1600 children (aged < 18) were living in these two camps. The most commonly spoken language in this region is Acholi Luo. In previous stages of the research (briefly described later), study investigators used qualitative data collected in this setting to develop and validate an APAI in the local Luo language for use with children and adolescents. The present paper presents the IRT-based analysis used to shorten and refine the original APAI scale into a more generalizable AYPA.
Overview of the development of the Acholi Psychosocial Assessment Instrument (APAI)
Qualitative data collection-As discussed in prior publications, 45 free listing interviews and 57 key informant interviews were conducted with youth aged 10-17 and their caregivers to identify common local mental health syndrome terms and associated symptoms, as well as prosocial behaviors and attitudes exhibited by war-affected youth (Betancourt et al., 2009b) . Key informants were identified by people in the community as community members who were particularly knowledgeable about each of these mental health problems either because of their connections within the community or because people consulted them about the problem. Here, "community member" excluded paid professionals working in the community but not from the community, such as health workers or other persons with outside training because the intent was to get at locally recognized and accessible language for youth self-report purposes. These knowledgeable local key informants then provided further detail on local perceptions of common mental health symptom terms which were meant to capture the language and conceptualizations of the local community (Betancourt et al., 2009a (Betancourt et al., , 2009b . (Smith, 1992) and included tallying all free listing results and using key informant interviews to identify problem clusters and their associated cover terms as well as those for prosocial/adaptive attitudes and behaviors. Thematic Content Analysis is a descriptive presentation of qualitative data which entails identifying patterns and common themes, in this case, syndrome terms and their indicators, across multiple interviews.
Analysis of participant responses was based on Thematic Content Analysis
Qualitative findings (Betancourt et al., 2009a) identified five syndromes (the depression and dysthymia-like problems of two tam, par, and kumu; a mixed anxiety and depression-like syndrome ma lwor; and conduct problems kwo maraco) . A group of prosocial and adaptive behaviors were also identified. Indicators of common syndrome symptoms displayed some overlap with Western psychiatric criteria for mood, anxiety, and conduct disorders, but also included important local indicators of distress or dysfunction. Full description of the qualitative methods used to develop the instrument is available in prior publications (Betancourt et al., 2009a; Bolton et al., 2004) . A table of the items on the full 60-item APAI, by subscale, is provided in Appendix A, Table A1 . The APAI rating format asked about the frequency of each symptom experienced during the previous week. A four-point Likert scale ranging from never (0) to a lot (3) was used. The assessment was designed to be administered verbally due to low literacy among respondents. A visual aid was used to clarify response options.
Validity study-A study to validate the APAI using a comparison of parent and selfreported ratings on presence of local syndrome terms has been published previously (Betancourt et al., 2009a; Bolton, 2001) . In brief, purposive sampling via knowledgeable key informants was used to identify Acholi youth (aged 14-17) thought to have one or more of the local syndromes. Target enrollment was 50 cases per syndrome (and 50 cases that demonstrated good levels of prosocial behavior). It was assumed that some young people would manifest multiple syndromes due to comorbidity. "Caseness" for each category was determined through agreement of youth self-report and caregiver report along with duration and severity of local syndrome, because no "gold standard" psychiatric assessment was possible at the time of the study (Betancourt et al., 2009a) .
Among the 166 youth in the validity study, the APAI demonstrated satisfactory internal reliability, ranging from α = 0.70-0.87 for each subscale. Inter-rater reliability and testretest reliability were good for the internalizing problems subscales, with less robust results on the externalizing problems and prosocial scales. Significant mean differences in scores of self-reported cases versus non-cases were found for all depression-like problems but not for conduct problems nor for anxiety (Betancourt et al., 2009a) .
Refinement of the APAI to create the AYPA-For the present analyses we used the full sample of youth screened for the randomized controlled trial (RCT) of depression interventions for Acholi youth (Bolton et al., 2007) . In total, N = 667 young people (aged 14-17) were referred to the study by local community advisors (community leaders, teachers, community workers, and youth representatives) and screened using the full 60-item APAI measure. Enrollment criteria for screening entailed having lived in the camps for at least one month, and speaking the local language (Acholi Luo). The study design was approved by the Boston Medical Center human subjects committee and the ethical review committee at Uganda's Makerere Institute of Social Research.
In addition to the psychosocial assessment, participants also completed a demographic questionnaire and a measure of functional impairment. The measure of functional impairment was constructed using methods developed by Bolton and Tang (2002) whereby items pertaining to functional impairment were drawn from qualitative data collected in this setting about the activities and responsibilities that children and adolescents must carry out in order to care for/contribute to themselves, their family and community. Questions asked about how much difficulty the respondent had carrying out the day-to-day activities and responsibilities. Response options ranged from having "no more difficulty than peers" (0) to "often cannot do the task" (4).
Data collection-Trained local interviewers administered the full APAI to all youth referred for screening. All assessments were conducted in private following informed consent and youth assent (Bolton et al., 2007) . To ensure quality control, study supervisors observed at least 10% of interviews, reviewed all paper surveys, and confirmed data on unavailability or refusal by visiting all adolescents not interviewed.
Statistical methods-Analyses of the RCT screening data among a large sample (N = 667) aimed to examine the measure's dimensionality and each item's parameters. Analyses aimed to investigate how well a refined version of the measure would capture latent constructs of distress. To achieve these aims, IRT was selected as the best analytic method for examining underlying latent structures and item properties. IRT models have a number of advantages over classical-test-theory-derived analyses, as they estimate an individual's level of disorder based on both the individual's responses to survey items and on the properties of those items. Traditionally used in educational testing to estimate the latent trait or latent ability of an individual responding to a test item, IRT has also been applied to mental health measurement research to estimate the probability that a given individual characterized by higher or lower levels of latent psychological distress will endorse each possible response option (Chan et al., 2008; Newnham et al., 2012; Yu et al., 2010) . IRT parameters include (a) item discrimination -the accuracy with which an item measures the latent trait and (b) item difficulty, which can also be thought of as item severity since the latent trait is distress rather than ability (Deng, 2010; Wang et al., 2000) . Examination of these parameters can lead to scale calibrations to ensure that items are scored according to their relation to the latent trait. Additionally, IRT models can also estimate item bias or differential item functioning (DIF) across different subgroups (such as groups distinguished by gender, age, or race) (Banister et al., 2010) .
Data analysis-In this study, a multi-step IRT-based structural equation modeling (SEM) approach was used to examine both the latent structure of the scale and the individual observed items that comprise latent constructs ( Figure 1 ). Before beginning, descriptive statistics for the sample were generated in Stata v.11 (StataCorp., 2009), along with the frequency of responses for each item.
In the first step, we used an exploratory factor analysis (EFA) to estimate the dimensionality of the items selected for the APAI scale based on the goodness-of-fit indices. These analyses were conducted in Mplus using the default Geomin rotation (oblique rotation). Second, we dropped all items with loadings less than 0.4, as recommended by procedures for item banking of emotional distress items by the National Institutes of Health, Patient Reported Outcomes Measurement Information System (Veenema and Schroeder-Bruce, 2002) . In a third step, modification indices were examined to identify any further items the removal of which would improve the model fit. The largest model modification indices for each item loading on a different factor were modeled each time until we could no longer improve the fit of the model. Fourth, the reduced measure was tested for a single underlying latent trait using confirmatory factor analysis (CFA). Mplus was also used for this analysis. It is important to note that in classic IRT analyses, CFA establishes that a single underlying latent trait is present and measurable (Wilamowska et al., 2010) . However, in applications of IRT to mental health tools, multiple subdomains of latent distress are frequently present; for example, depression is a unidimensional construct, but it has multiple subfactors, such as dysphoria, interpersonal problems, positive affect, and somatic problems . In the case of the APAI, our qualitative data helped us to construct subscales for internalizing (anxiety/depression) and externalizing (aggression/conduct) emotional and behavioral problems along with a scale of prosocial attitudes and behaviors. The use of CFA in the fourth step was important for establishing the level of dimensionality (as opposed to assumed unidimensionality) of the total scale.
Fifth, the IRT item parameters, item discrimination (a) and item difficulty (b), were estimated for the graded response model, similar to a two-parameter logistic (2PL) model for dichotomous data in so far as both discrimination and difficulty (severity) parameters are estimated for each item (Engelhard, 2005) . Since there were four response categories (0 = none to 3 = all the time), there were three item difficulty parameters estimated corresponding to each threshold, specified as b 1 , b 2 , and b 3 . These were derived using the weighted least squares means and variances estimator in Mplus software v. 6.0 (Muthén and Muthén, 2010) .
Once completed, the model was used to investigate concurrent validity using data on functional impairment. We theorized that underlying emotional distress was likely to correlate with functional impairments (Goldstein and Simpson, 1995) , and thus examined correlations between IRT scores (θ) for each mental health problem subscale and ratings of functional impairment. All models were also assessed with goodness-of-fit indices, which included the root mean square error of approximation (RMSEA) (Browne and Cudek, 1993; Muthén et al., 1998) and the comparative fit index (CFI) (Bentler and Chou, 1987; Muthén and Muthén, 2000) . The RMSEA provides a measure of discrepancy per model degree of freedom and approaches zero as fit improves. The CFI ranges between zero and one. We rejected models with RMSEA values greater than 0.1 (Browne and Cudek, 1993) and accepted models with values close to 0.06 (models with values of 0.06 or less indicate adequate model fit). Models with CFI values near 0.95 were considered desirable (Bentler, 1990; Muthén, 1989) .
Finally, information curves, produced by Mplus, were used to compare the plot of the sum of all the item information functions within each subscale/factor. Information may be thought of as the certainty to which an item measures the underlying construct (Normand et al., 2006) . We examined the information content (as measured by Fisher's Information) for each item on the scale corresponding to each specific unidimensional trait identified at varying levels. This approach allowed us to understand if the precision of different items varied at a higher or lower range of the trait (Normand et al., 2006) . Given significant stressors and comorbidity in this war-affected sample, we were interested in identifying items that function well in these populations at a range of underlying distress (that is, at higher levels of θ values).
Upon examining patterns of missingness in the data (less than 10% of items for any subscale), item non-response was assumed to be at random and models were estimated using all available data via full information maximum likelihood (FIML). The final reduced scale was then cross-referenced with qualitative data from Rwanda and Sierra Leone describing depression-like, anxiety-like, and conduct problems among youth. Tallies of items deemed by staff to be "conceptually" equivalent were created following steps employed in measures adaptation research in Rwanda (Betancourt et al., 2012) .
Results
Characteristics of the study sample, outlined in Table 1 , indicated a mean age of 15 years old (55% female). The mean educational level was 5.1 years of formal schooling. The mean physical functioning score was 15.3 on a scale ranging from 0 to 42. Table 2 shows the item summary with the response frequencies for each question. From 667 respondents, the majority endorsed the "not at all" response for drinking alcohol (96%) and using drugs (98%).
The exploratory factor analyses of the entire item set examined the fit of the three, four or five factor solution. EFA showed that a three-factor model fit the poorest (χ 2 = 739, df = 272, p < 0.001; CFI = 0.907; RMSEA = 0.051), the four-factor model fit much better with the RMSEA meeting criteria (χ 2 = 601, df = 273, p < 0.001; CFI = 0.934; RMSEA = 0.042), and finally the five-factor model fit showed a slightly better fit than the four-factor model with the RMSEA meeting criteria, but the CFI still did not meet criteria (χ 2 = 534, df = 268, p < 0.001; CFI = 0.947; RMSEA = 0.039) and the item groupings were less clinically meaningful. For the four factor solution, the RMSEA was near desirable criteria (χ 2 = 601, df = 273, p 0.001; CFI = 0.934; RMSEA = 0.042). After elimination of 19 APAI items (APAI06, APAI09, APAI12, APAI14, APAI22, APAI25, APAI27, APAI30, APAI34, APAI40, APAI45, APAI46, APAI47, APAI48, APAI50, APAI52, APAI56, APAI57, and APAI59) with loadings less than 0.4, the fit for the four-factor CFA model improved (χ 2 = 1711.786, df = 773, p < 0.001; CFI = 0.942; RMSEA = 0.043) and the factor indicators were meaningfully loaded onto factors that made clinical and theoretical sense. IRT analyses confirmed that a four factor solution -internalizing problems, externalizing problems, prosocial attitudes/ behaviors, and somatic complaints without medical cause -best fit the data and validated the broad domains manifest in our qualitative data. The somatic subscale was unanticipated but logical given qualitative findings on the tendency of individuals to somaticize distress in this setting. The final IRT parameter estimates are presented in Table  3 .
In analyses of concurrent validity using correlations with functional impairment, the refined subscale for internalizing emotional and behavioral problems in this setting (Factor 1) was correlated with impairment in functioning at 0.36 (p < 0.001). The subscales for externalizing problems (Factor 2) and somatic complaints without medical cause (Factor 4) were also correlated with impairment in functioning at relatively the same level as internalizing problems (0.28, p < 0.001 and 0.31, p < 0.001, respectively). The subscale for prosocial attitudes and behavior (Factor 3) was not significantly correlated with impairment in functioning (0.07, p = 0.15). Figure 2 shows the test information curves for Factors 1 to 4. Overall, the items in the internalizing factor contributed high discrimination and difficulty parameters to yield high information content and wide distribution across different levels of severity, compared to the other sub-scales. The externalizing/conduct items yielded the next highest discrimination parameters summed together, but covered a narrower and more skewed range based on the difficulty parameter. Although the prosocial items covered a large range of the prosocial trait, total information was lower than the previous two traits mentioned. Finally, the somatic items also covered a wide range of the trait, but yielded the lowest information overall when compared to the other traits. Figure 3 shows the item characteristic curves for each item within each factor. The items are shown for the probability of endorsing the 0 = none and the 3 = all the time categories across the latent trait levels for each of the following four factors: internalizing problems, externalizing problems, prosocial attitudes and behaviors, and somatic complaints without medical cause. In terms of "difficulty" or in this case, likelihood of endorsement depending on the level of the underlying trait, item characteristic curves for the internalizing and externalizing problems show those on the lower level of the respective traits are close to 100% probability of endorsing the "never" response category, except for item 35 "I can do nothing to help myself," which was still at 80% probability of endorsing the "never" category at the lowest end of the internalizing problems latent trait level. Interestingly, item 44 "I use drugs" was less endorsed relative to other externalizing problems items among those with higher levels of externalizing problems latent trait.
The internalizing subscale with items such as "I feel sad" shares items in common with other standard measures assessing "internalizing emotional and behavioral problems", such as the Achenbach Youth Self Report (Achenbach, 1992) and the Strengths and Difficulties Questionnaire (Goodman, 1997) , but also contained items more similar to African expressions of distress, such as "I feel a lot of pain in my heart" and "I sit with my cheek in my palm." The internalizing subscale had the most total information (area under the subscale information curves), followed by the externalizing subscale, the prosocial subscale and the subscale for somatic complaints without medical cause. Estimates for total information are now also included in Tables 4 and 5. In terms of item performance, we observed that for the internalizing problems subscale, the lowest discriminating item was "I feel I can do nothing to help myself" (a = 0.40), which means that responses to this question do less well in distinguishing between those with low and high levels of underlying internalizing emotional and behavioral problems. This item was retained because in a displacement camp, one's options for helping him/herself are limited by circumstances, and because modification indices suggest that dropping it did not improve the scale. However, this item's performance will need to be tested in other settings beyond war-affected ones in order to determine if the item performance is improved in situations where children and youth can exert greater self-efficacy. For internalizing problems, the highest discriminating item was "I have lots of worries" (a = 0.78), which means that this item distinguishes well between youth with low versus high levels of underlying internalizing problems. For the externalizing problems subscale, the highest discriminating item was "I insult friends" (a = 0.90), whereas items such as "I deceive" were less discriminating (a = 0.60). For prosocial attitudes and behavior, the most discriminating item was "I cooperate with others" (a = 0.73), while items like "I play together with others" showed poorer discrimination (a = 0.40). For somatic complaints without medical cause, the item "I have pain all over my body" showed the best discrimination (a = 0.76), while the item "I get headaches" was less discriminating (a = 0.60). Seventy-two percent of items on the internalizing and externalizing subscales were also matched to total problem items in qualitative data collected in Rwanda (Betancourt et al., 2011b) ; 68% of items on the internalizing subscale were matched to internalizing problems identified in qualitative data from Sierra Leone (Betancourt, 2010) .
Traditional reliability analyses (Cronbach's alpha) were also performed for each of the refined subscales. While the test is limited as an artifact of the number of items in the scale, all subscales had satisfactory to excellent alpha values: prosocial/adaptive (α = 0.72), somatic complaints without medical cause (α = 0.74), externalizing problems (α = 0.83), and internalizing problems (α = 0.88). A copy of the final AYPA measure is provided in Appendix B, Table 1 .
Discussion
The present study demonstrates how IRT analyses may be applied to refining and optimizing the psychometric functioning of a qualitatively-derived psychosocial assessment, in this case for use with youth in SSA. This study contributes to a growing body of research on crosscultural assessment by focusing on youth in SSA -a region where exposure to difficulties such as war and disease are common, but child and adolescent mental health research is limited in part by the lack of psychometrically-sound assessments. Grounded in qualitative data elicited from Uganda, the final refined and validated AYPA measure demonstrates potential for broader applicability to other African settings. Qualitative data on expressions of child mental health problems and prosocial behaviors in Rwanda (Betancourt et al., 2011b) and Sierra Leone (Betancourt, 2010) share many similarities with items in the AYPA's internalizing and externalizing problem scales. In particular, the phrasing of items in the AYPA is more comparable to how mental health problems of children and adolescents are expressed in SSA (Betancourt et al., 2009b (Betancourt et al., 2011b Dorit, 2001) . For instance, items capture expressions of sadness (i.e. having "pain in the heart" and "sitting with cheek in palm"), social withdrawal ("staying away from others") and anxiety or rumination ("thinking too much" ), conduct ("being a rough person") and prosocial attitudes/behaviors ("welcoming others") documented in qualitative data from several African settings.
Similarities across several SSA cultural groups indicate that the AYPA may have broader applicability as a dimensional measure of internalizing and externalizing problems, somatic complaints without medical cause, and prosocial behavior beyond the Ugandan sample examined here. However, study analyses also show that it is important to consider AYPA item functioning in context, as some items may be less discriminating given ongoing situations of insecurity or high underlying levels of distress or physical illness. Future applications of the measure might combine the subscales on internalizing, externalizing and somatic problems without medical cause to create a "total problems score" for evaluation purposes as well as examining outcomes on particular subscales depending on study goals. Like standard measures used frequently in the United States and the United Kingdom including the ASEBA Youth Self Report and Child Behavior Checklist and the Strengths and Difficulties Questionnaire (Achenbach, 1991a (Achenbach, , 1991b Achenbach et al., 2008; Achenbach and Rescorla, 2001; Goodman, 1997) , the prosocial attitudes and behaviors scale may be used to assess more positive developmental outcomes while the problem subscales and total problem score subscales capture elements of psychopathology and distress. Assessments of symptoms are likely to be most informative when paired with measures of functional impairment such as the WHO DAS scales or the locally-derived functioning scale used here (World Health Organization, 2010) .
Study limitations must be noted. The finding that the subscale for somatic complaints without medical cause was weakest must be considered in the context of a setting with high disease burden and limited services. In such a situation, even with adequate instructions, participants may find it challenging to distinguish somatic complaints not due to a medical cause from those due to illnesses such as malaria. No independent medical evaluation was able to be conducted to make this determination, thus for this study we are limited to the results of self-report. However, this finding is consistent with other research indicating that somatic symptoms contribute less reliable information than hallmark symptoms of depressed mood and anhedonia in the diagnosis of depression in many non-Western settings (Coulter, 2013; United Nations Millenium Project, 2005) . A methodological limitation of Mplus is the lack of item fit statistics that other programs may offer. However, the strong theoretical and methodological decisions prior to IRT analysis has shown through the model fit statistics that the items chosen for the current study are adequate for measuring each of the domains in this scale. In addition, analyses examining traditional test reliability are limited as an artifact of the number of items in the scale which likely has implications for the somatic complaints subscale which is brief at four items following IRT. Overall, the study's reliance on youth self-reports remains an important limitation. In future research on the AYPA among other African populations, it would be valuable to assess validity using comparison to the ratings of a child and adolescent psychiatrist familiar with the culture and setting. In the end, the AYPA is not intended to serve as a diagnostic tool for assessing specific mental disorders. Rather, it is intended to assess a broad range of externalizing and internalizing problems relevant to mental health syndrome expressions in SSA as well as prosocial behaviors and attitudes important to healthy social functioning in children and adolescents.
In conclusion, the refined and shortened AYPA measure is a promising tool for assessing internalizing emotional and behavioral problems and externalizing problems, somatic complaints without medical cause, and prosocial attitudes and behaviors among youth in SSA. The core items in the AYPA are not unique to northern Uganda and have potential applications to children, adolescents, and youth in other regions. The measure is currently being piloted in other parts of Uganda as well as among war-affected youth in the Democratic Republic of Congo. Initial results are promising, but more research is needed to examine the performance of the scale across a variety of African settings.
Overall, this study demonstrates that IRT-driven analyses can be applied to the refinement of instruments on emotional and behavioral problems in children derived from qualitative data. The approach taken to develop this instrument and examine its psychometric properties can be replicated in future research to expand the measures available to capture psychosocial adjustment among diverse cultural groups.
Appendix A Table A1
Symptoms of locally-described syndromes included in the 60-item APAI 
Appendix B

Figure 1.
General workflow of the IRT analysis to produce the reduced AYPA measure. Information curves for the AYPA subscales. Item response theory parameters (a = discrimination) (b = thresholds) for the AYPA items (N = 667) 
